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Declaration 
37 C.F.R. S 1.131 




JolMH-Unnning 
Rtfgfctnition No, 34,857 



Che-Hsiung Hsu, Yong Cao, Daniel David LeCloux, Sunghan Kim 5 and Chi Zhang 
declare as follows: 

1 . Dr. Hsu : I received the degree of Doctor of Philosophy from the Department 
of Chemistry of Temple University in 1974. 

Dr. Cao : I received the degree of Doctor of Philosophy from the Department 
of Chemistry of Tokyo University in 1987. 

Dr. LeCloux : I received the degree of Bachelor of Science in Chemistry from the 
University of Minnesota in 1993 and the degree of Doctot of Philosophy in Inorganic 
Chemistry from the Massachusetts Institute of Technology in 1 998 . 

Dr. Kim : I received the degree of Bachelor of Science from Yonsei 
University in 1991 and the degree of Doctor of Philosophy from Korean Advanced 
Institute of Science and Technology in 1996. 

Dr. Zhang : I received the degree of Bachelor of Science in Polymer 

Chemistry from Wuhan University in 1983 and the degree of Doctor of Philosophy in. 
Polymer Chemistry from the Institute of Chemistry, Academia Sinica, in 1989, 
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2. Dr. Hsu : I am Research Fellow for E. I. du Pont de Nemours and Company, 
having joined DuPont in September 1981 with continuous employment with the company 
since that date. 

Dr. Cao : I joined Uniax, Inc., the predecessor of DuPont Displays, Inc. in 
January 1990 and was continuously employed by Uniax and then DuPont Displays until 
September 2006, when I resigned, holding the title of DuPont Displays Fellow. I am 
currently Professor in the College of Materials Science at South China University of 
Technology, Guangzhou, P.R. China S10640. 

Dr. LeCloux : I joined E. I. du Pont de Nemours and Company in November 
1998 and have been employed continuously since then by DuPont. My current position 
title is Research Manager. 

Dr. Kim : I joined DuPont Displays, Inc. (Santa Barbara, California) in 
December 2001 and have been continuously employed by DuPont Displays since then. 
My current position is Senior Research Scientist. 

Dr: Zhang : I am employed by DuPont Displays, Inc. as Senior 

Research Scientist, having joined Uniax, Inc. in October 1993 and remained continuously 
employed by Uniax and DuPont Displays since that time. Uniax is the corporate 
predecessor of DuPont Displays. 

3- I am a co-inventor of the subject matter claimed in the above referenced patent 
application, 

4. I have reviewed the Office Action dated September 12, 2007. Specifically, I have 
reviewed the Examiner's statements on pages 3 and 4 of the Action concerning the rejection of 
claims 1, 8-10, 54, and 58-60 of the application as being anticipated by United States Patent 
Publication No. 2004/0010115 Al, filed July 11, 2002, naming Gregory Allen Sotzing as 
inventor. 

5. The attached Exhibit contains photocopy reproductions [with dates redacted] of 
pages 24-25 and 35-37 of Book E100074 and page 51 of Book E104328, both of which are 
laboratory notebooks kept by co-inventor Che-Hsiung Hsu as corporate records of E. L du Pont 
de Nemours and Company in the regular course of research according to company policy. 

6. The experimental work described in the Exhibit pages was performed in 
laboratories at DuPont's Experimental Station in Wilmington, Delaware, U.S.A. under the 
direction and supervision of Che-Hsiung Hsu. All work was performed, and all laboratory 
records whose copies are attached were compiled, prior to July 1 1, 2002. 
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7. The entries of pages 24-25 of Book E100074 describe the polarization of 
ethylenedioxythiophene in the presence of Nafion® and related observations. 

S. The entries on pages 35-37 of Book E100074 describe experimental procedures 
and observations. Specifically, these laboratory records depict the polymerization of 
ethylenedioxythiophene in the presence of Nafion® which corresponds to Example 1 in the 
present application, which in turn corresponds to Invention Example 1 in Provisional Application 
Serial No. 60/41 3,202 filed on September 24, 2002, 

9. The entries on page 51 of Book E104328 describe experimental procedures and 
observations testing the conductivity and emissivity of film made from an aliquot of the 
PEDOT/Nafion® dispersion. The procedures confirmed operating voltage, light emission 
efficiency, and stress half-life of films. These entries also correspond to data presented in 
Example 1 in the present application and Invention Example 1 in the provisional application, 
with the following clarifications. 

a. The data at page 51, Book El 04328, lines 7-8 giving quantities of 53 g of 
Lewatit® S100 and 51 g of Lewatit® MP62® WS was entered there as a result of a transcription 
error. These quantities are correct as given for Comparative Example 1, at page 23, lines 10-11 
of the application. 

b. The quantities presented in Example 1, page 25, fines 24-25 showing 7.75 
g of Lewatit® S100 and 7.8 g of Lewatit® MP62® WS are correct as given for Example I. 

10. The conductivity testing was performed by Chi Zhang who acquired the 

conductivity data appearing in Example 1 of the application (page 26, lines 6-7) and Invention 

Example 1 of the provisional application. This testing was also performed prior to July 11, 2002. 

I DECLARE THAT ALL STATEMENTS MADE HEREIN OP MY OWN 
KNOWLEDGE ARE TRUE AND THAT ALL STATEMENTS MADE ON INFORMATION 
AND BELIEF ARE BELIEVED TO BE TRUE; AND FURTHER, THAT THESE 
STATEMENTS WERE MADE WITH THE KNOWLEDGE THAT WILLFUL FALSE 
STATEMENTS AND THE LIKE SO MADE ARE PUNISHABLE BY FINE OR 
IMPRISONMENT, OR BOTH, UNDER SECTION 1001 OF TITLE 18 OF THE UNITED 
STATES CODE. 
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Daniel David LeCloux 

Date: fel H , W 




Respectfully submitted, 



Che-Hsiung Hsu 



Date: $J 
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TITLE - 



E 100074- ZL p^ P o Se .. X^^Af^^^ ^r^^ 




E1 0007.1-24, 

Differences: This reaction is 



conducted like E1000B1-112 except that Nation Dispersion SE-10072 is used. 



i„ F „ ± «™> sn0 ndino saomL Nataene* Plastic Bottle SE-10072' and the listed amount of Dl Water were massed. The Sodium 
S£i»KW*^rK& sSudwTof Iwn(lil) Sulfate- were *en massed into the bottle. The cap was Mnndwd _ 
™^?hnttte wa'^haten The bottle contents ware ttien poured into the Reaction Vessel'-. (Seme losses during transfer had 

JfftS^LSSwLiK Srveasel. no eel parttdaa were noticed. This stirred vigorously for apprcomataly iSnwutos - ■ 



tata ?E& % iSSta nSLi had a sfgM ooiar. The Reaction Mixture temperature was 22.9'C when the Baytmn-M was 

The a£ S*£?rt of ma Quantities of reagents used. This table also shows the results of necessary eolations. - 



Baytri 
added. 



KECESSARY DATA: 
Nation 

530 g/mote of Monomer Unit of Add 
11.3 % solid Nation 
Sodium Parsuffeie 

238.10 m w. of Sodium Persurfate 
Iron(UI) SulFate 

399.87 m.w. of Iron (til) Sulfate 
Stock Solution of iron (Ml) Sulfate 
g tnon (Hi) Sulfate 
g Diluted to w? Water 



Amount of Solid Sodium Persulfate Used: 

7.224 mmoles 

Amount of iron (ill) Sulfate Used: • 
I 1.471 a of Iron(IH) Sulfate Solution 

0.00749 g Of Solid Iron(ltl) Sulfate 
• 0,01 67 mmotea of ircn(lll) Sulfate Used: 



0.0975 



18.1253 



0.5093 mass % of Iron (111) Sulfate 
Baytran IVI 

1-42.17 g/mole ' . 

1.334 g/mL 

AMOUNTS ACTUALLY USED IN INITIAL 
REACTION MIXTURE: 

Amount of Naflon Solution Used: 
| 142,68l g (Dispfcrsion) 
16.12 g (Solid) 

16,29 mmoles of Nation Monomer Unite 

Quantity of W ater Used: 
) 173.44j g (Actual) 



Baytron M Add ition: 

I Q,630| mL of Baytron M, E1 00061-37 

0.840 9 of Baytron M (Calculated) 
5,911 mmoles- B&yifon M (Calculated) 

Mass of Total Reaction Mixture: 
319.94 g (Calculated) 



Resulting Concentrations % <w/*r): 
5.039 Naflon 
0.538 Sodium Persulfaie 
0.00234 iron(llf) Sulfate 
0,263 Baytron M 



Resulting Molar Ratios . 
2,755 Nation A^cf /fato&tfrta&cZt&O 
1.222 Sodium Pereulfate 
3-17OE-03 Iron(lll) Sulfate 
1 Baytron M 




The Baytron - M was added at 7S5U,. The motion mixture was clear & colorfe- Experiment Is continued on E1 00074-^ 

E100074-23 SE-1O072, aqueous Nation' Dispersion, gradously provided by Allan Csimdoss. It is aasumad to have ,an 
„ * K^EVoM'otVlul* .99.0%, Ca^log Number. 71899. MII^W«t. 

Accompanying MSDS. A jrfJfyjJ^& L^ 4 
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TITLE. 



E. I. du Pont de Nemcmrs and Company 

PATS. 



PURPOSE - 



300K PAGE 



E 100074- 25 



the roller that resides in the lab 
or exhausted. 



^.„ w »„^~..»^««™"'~' M ^''»'^ v »'^ A ' r ' s ' B **'''"''"'' , '™'" M ' . 

VWRcSktag* 5354(M)08: Latex &SiBeone Oil Free). 
• Results: 5.0M Filter - Setnple did not pass 




IS 



—7* 



ft' 



5 




• I .... ^ ....... . 
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TITLE . 
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- DATE . 



NO. 6543 P. 14 

book page 



E 100074- 35 



£100074-35, 

Differences: This reaction \& conducted like E100074-24 except that fcl Water obtained from E920, 3* Root Was used. 

Raadlon will only run lor approximately 90 mmuto* before being oplit. Nation Dispersion 5E-mo7z Is used. 

Into a-o*-e£pXdi«6 SOOmL Naigsne" Plastic Botlle S5-1GU72" and the listed amount of Di Water*" were massed. The Sodium 
Persutfcite w and the allquol of a Stock Solution of Ironflfl) Sulfate*"' wore then massed into the bottle. The cap was then 
replaced and the bottle was ahaXan. The bottle contents were Ihen poured into the Reaction Vessel**. (Soma losses during 
transfer had occurred.) The Reaction Mfcture was than allowed to stir forSOmlnutes prior to addition of the Baytron-M T \ The> 
reaction mixture had q slight color. The Reaction Mixture temp&rature wag 22.7*C when tha Baytron-M was added. The table below 
snow* ail of the Quamliias of reagents used. This labte also shows the results of necessary calculations. 



NECESSARY DATA: 
Naflon 

990 g/mole of Monomer Unit of Add 
11-3 % Solid Neflon 
Sodium Persulfate 

236,10 m,w. of Sodium Persuifare 
Irun(Hl) Sulfate 

399.67 m.w. of Iron (III) Sulfate 
Stock Solution of Iron (l/l) Sulfate 
a ton (Ni) sulfate 
g Diluted to w/ Wa*er 



Amount of Sol id Sodium PeraulCale Used: 



0.06G7 



12.277S 



0.5433 mass % of iron (Ml) Sulfate 
Baytron M . 
142.17 g/mole 
1,33* g/mL 

AMOUNTS ACTUALLY USED IN INITIAL 
REACTION MIXTURE: 

Amount of Na flon Solution Used: 
I 142.6 of g (Dispersion) 
16-12 6 (Solid) 

16.29 mmotes of Nation Monomer Units 



7.224 mrnolaa 

Amount of Iron (llf) Sulfate Used: 
I 1.40j g of Iron(IH) Sulfate Solution 

0.0076-1 S of Solid Iron(lfl) Sulfate 
0.0190 mmolQS of Iron(lll) Sulfate Used: 

Bavtron M Add ition: 

| 0,S3Q| mL of Baytron M, E100061-37 

O.S40»g of Baytron M (Calculated) 
5,311 mmoles Baytron M (Calculated) 

Mass of Total Reaction Mixture: 
319.38 g (Calculated) 

Resulting Concentrations % (w/w); 
$.D4o Nafion 
0.538 Sodium Perautfate 
0-00239 Iroh(IJl) Sulfate 
0.2B3 Baytron M 

Resulting Molar Ratios 

2.755 Naflon Acid Functionalities 
1.222 Sodium P&rsul/ate 
3,2l8E-03 Iron(Jtt) Sulfate 
1 Baytron M 



The Saytron - M woe, added ex. fl2Ehws, The taction mixture was clear & colorless. Experiment Is continued an E1C 0074-36. _ 

E1 00074-23. SE'10072, aqueous Nafion* Dispersion, graciously provided by Ailan Caimcfoss. It is assumed to have an 
E.W, of 990 & to be 11.3% SolWs. 

Dl Water u/as obtained from E32B, 3* Floor on ^ne Vessel that contained the Dl Water was carefully rinsed 3 

rimes with the Dl Water prfono filling. 

Sodium Persulfafe. 6100040-101, Fluke, fe99.0%, Catalog Number. 71899. Lot Number 3SB199/1, 
Iron(lll) Sulfate, E10004fi-l06 f AWrich, 97%. Catalog Number! 30,7771-3, Lot Number 05517TS. 
*• The 3-Necked Flask waa equipp&d with a glass stirring paddle powered by en AJnO riven Overhead stirrer The 
ThermocoUpJe has its own Inlet This is a "Jacketed" flask, allowing circulation fluid of 22°C to flow through II 
Test Filtration; Using a syringe the sample was tost filtered through a Millipore tvflUe^^sV 23mm Piter, catalog Number; 
SLSVR25LS, Lot Number ROBN56G72, 5.0pm Pore size In succession with a Whatman* 13mm Filter, Poly(SUtfone) Filter - 
Media. Catalog Numo^r; 6780-1310, Lot Number 99S69, 1.0um Pore size. Syringe usad Is a 10mL Norm-Jea", (Lot 
Nurflbsr. 00 D 03 S A} VWR Catalog #; 53546-008: LateX & Silicone Oil Rob). 

Results; 1.0u Filter - Filtrate passed through with a large amount of pressure, then no more sample would pass through the - 
filter, no matter the amouht of pressure. However, more sample passed through the filter before "Infinite" resistance, 5\0u 
Filter* Filtrate passed through with some resistance. 
*• E1 00061-37, Baytron M, rec^ea^rruBayer. Lot Number (a KQ^lS, ltd p is assumed jo be i.334g/mL, per its 
Accompanying MSDS. ^ 



QUatiBty of W ater U^ed: 
I ~_ 1 73.451 g (Actual) 
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! TITLE 

E 100074- 36 



PURPOSE, 



•DATE- 



-A 



Time of Day 


Rg action 
Time, t 
_*ht;min.> 


TCC) 


Notes and observations: 

r 


fi:25 


0:00 


22.Q 


Reason rnbttur© was dear, colorless when the monomer was added. Monomer 
appeared to be oil droplets dispersed through ina reaction mfcture. 




1:07 


22.7 


The Reaction Mbtlure is VERY DarK Blue. 




1:15 


22.7 


Tha reaction mixture was split into a 2-250mL Nalgene® Plaatlc Bottle, When 
dismenUing the Reaction vessel, NO gel particles residing were noticed on tho stirring 




UNDEAM 


EflTH 



At the above time of reaction, the reaction mixture wag poured into a 2-250mt Nalgene® plastic Bottle. Yield 297.1 03. Test 
filtration was not performed. These bQ#l*& are to be known as E10007«5 until modified or exhausted. 







EXPERIMENTER 



DAtH 



WITNESSED B Y t ^J A ^ s ^X^Mir^/A 



date 



c 'j cccf? vuf itkt7 tCt iwncr ruhinn toJT7:7l Qnn? k c[ 
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E 100074- 37' 



E1 00074-37, . ".;. •< 

Half of the sample from E100074-35* (148.75g) that had remained in a 2S0mL Nalgene® Plastic 
Bottle was used for treatment, as suggested by U.S. Patent 5,766,515. This sample was treated 
with Lewatit® MP 62 WS (7.803)** & Lewatit® S 100*** (7 ( 75g). After preparation*"™ using a 
plastic powder funnel, the resins were added to the sample in the Plastic Bottle. Using the roller 
that resides in the lab of Tom Deuber & Rose Swiatek, the resulting slurry was rolledr-from 
945hoursiW«iiWtf'to 900hours of* 



"IWISIi^lBIDEWH 



| Separation of the slurry was done by suction filtration through a Coarse Fritted Funnel. Suction 
was then applied to facilitate filiation. Care was used to ensure no loss of solvent. Yield is 
110.21g. The resulting product is known as E100074-37 until modified or exhausted. Test 
Filtration 5 * Results - 5.0u: Sample passed through with no change in color and with little 

, difficulty. After a while the sample "plugged" the filter. 1.0u: No filtration whatsoever. 

* E100074-3S, Polymerization of Baytron M with Nafion Dispersion SE-10072 {E1 00074-23). 
** E100061-25. Catalog Number. NM03, Lot Number H0332. 

E1 00046-127, Catalog Number NA01. Lot Number: 06Y71176- 

All mentions of Dl Water were obtained from the 3 rd D| Water Tap in E328. Each of the resins was 
massed into a 1000mL Beaker. Dl Water was then added to resin mixture. The liquid phase was poured 
away from the resin. Fresh Dl Water was then added. This process of washing was repeated until there 
was no qualitative trace of impurities, he. no color or surfactant action. The slurries were combined then 
suction filtered through a Coarse Fritted Glass Funnel. Using a Spatula, the resins were then transferred 
to the bottle that contained the sample. Care was taken not to take the resins to "dryness". Care was 
also taken not to scratch the Glass Frit. The numbers in parentheses are the masses of the resins Pre- 
Treatment. Obviously some losses due to transfers had occurred. 

Test Filtration. Using a syringe the sample was test filtered through a Millex <5 '-SV 25mm Filter, Catatog 
Number SLSVR2SLS, Lot Number: ROBN56672, 5.0pm Pore size in succession with a Whatman 
13mm Filter, Poly(Sulfone) Filter Media, Catalog Number: 6780-1310, Lot Number 99669, 1.0pm Pore 
size. Syringe used is a 10mL NomWecf 3 , (Lot Number: 00 D 03 8 K VWR Catalog/: 53548-0,06; 
Latex & Silicone Oil Free). « S I * fl 





$ "J^^-CCCt? "AW 



mi? frff ifiifl .i.tJrunn w; ! 7. : 7. 1 ann? 'S| jJVf 
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BOOK PAGE 



PURPOSE. 



E 104328- 51 



'3% 
rily 



ne 



cat 

h 

is 

itents 

aoles) 

irgfi, 

llowed 

our 

into 

5 

set 
'o(w/w) 



143,76 g of the aqueous PEDOT/ Nation* in one of the two plastic bottles was 
further treated with two ionic exchange resins, One of the two resins is Lewatit® St 00, 
a trade name from Bayer, Pittsburgh, PK USA for sodium sulfonate of crosslinked 
polystyrene. The other ionic exchange resin Lewatit® MP62 WS. a trade from Bayer, 
Pittsburgh, PA, USA for free base/chloride of tertiary/quaternary amine of crossllnked 
polystyrene. The two resins were washed before use with deionized water separately 
untif there was no color In the water. 53 g of Lewatit® S 1 00 and 51 g of Lewatit^ 
MP62® WS were then mixed with the 158 g aqueous PEDOT/Nafion dispersion in a 
plastic bottle. The bottle was then placed on a rollerfor stirring for 23 hours. The 
resulting slurry was then suction-filtered through a coarse fritted-glass fonnel. Yield fe 
1 10,2 g. Based on elemental analysis of the sample dried from a 2.6 %(w/w) 
dispersion, it contains 2175% carton, 0,23 % hydrogen, 1 .06 % nfirogen and 2,45 % 
sulfur- Other elements such as oxygsn and fluorine were not analyzed.. To remove 
fluorine interference with sulfur analysis, CeCband a cation exchange resin was added. 

10 g of the PEDOT/ Nafion® dispersion was mixed with 10.01 g deionirad water, 
which constitutes 2.6 %(w/w) solid based on a gravimetric analysis of dried solid. The 
aqueous PEDOT/ Nation 0 dispersion was then tested for light emission properties. The 
glass/iTO substrates (30mmx30mm) having (TO thickness of 100 to 150 nm and 
15mmx20mm 1TO area for light emission were cleaned and subsequently treated with 
oxygen plasma- The aqueous PEDOT/ Nation® dispersion was spin-coated onto the 
(TO/gfass substrates at a spinning speed of 700 rprn to yield 96 nm thickness. The 
PEDOT/Nafion® coated ITO/gfass substrates were dried in air at 200°C for 3 minutes. 
The PEDOT/PSSA layer was then top-coated with a super-yellow emitter (PDY 131 ), 
which is a poly(substituted-phenylene vinyiene) from Covfon Company (Frankfurt, 
Germany). The thickness of the EL layer was approximately 70 nm. All fflm 
thickness was measured with a TENCOR 500 Surface Profiler. For the cathode. Ba 
and Ai layers were vapor deposited on top of the EL layers under a vacuum of 1 x 
1 0-S torr. The final thickness of the Ba layer was 30 A; the thickness of the Af layer 
was 3000 A. Device performance was tested as follows. Current vs. voltage curve, 
light emission intensity vs. voltage curve, and efficiency were measured with a 
Kefmtey 236 source-measure unit from Keithley instrument Inc. (Cleveland, OH), and 
a S370 Optometer with a calibrated silicon photodfode from UDT Sensor, Inc. 
(Hawthorne, CA). Five measured light emitting devices show operating voltage 
ranging from 3.2 to 3.3 voh and light emission efficiency ranging from 8-3 to 9,8 Cd/A 
at 200 Cd/m 2 brightness. They have stress half-life ranging from 243 to 303 hrat 80 
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